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Abstract of JP 9294069 (A) 
PROBLEM TO BE SOLVED: To program a 
numerical arithmetic expression by designating the 
type of an arithmetic circuit included in an arithmetic 
unit based on a desired arithmetic expression and 
connecting the arithmetic circuit via a connector 
means. SOLUTION: Each of function units PFU 1 to 
15 has plural arithmetic circuits of different arithmetic 
contents. An arithmetical operation circuit, etc. can 
be constituted by a memory which contains about 10 
types of function tables for addition, subtraction, 
rmiltipiicatlon, subtraction, SIN subtraction, COS 
subtraction, etc In such a constitution, the arithmetic 
result Is outputted to the data line of the memory 
from a designated area when the data designating a 
desired function table and the data on the arithmetic 
object are inputted to the address line of the 
memory.; Furthennore, the logical arithmetic tables 
of AND, OR, etc., are prepared together with an 
arithmetic circuit which carries out a logical 
operation of an IF-THEN form. Then the executing 
arithmetic circuit is selected for every memory and 
computing element by a switch of a multiplexer, etc., 
and based on the digital signal that is externally 
pointed. 
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in$m2 ] nsJR i tiaa<07*D^'5-77';uL s i 

b S:#attarD/7-77';WL S I . 

in^3 } it«5S 1 iizimnruii^y-^zni'L s I 
iwmA, ] it^ 1 fcsscoro^'? vy^uL s I 

[»*W7 ] 1 (cfBSorD^^^vyyUL S I 

lil««8 ] if^ 1 itzwrncorvi^y-ryii-L S I 
[fg#^9 ] 11*^8 lCf2f5corn^^5V7-;l'L S I 

[it*« 1 0 ] mmsizsS&oroii'y'^yji'Ls 
I trfcv . MB«^#s«BirE>y y -i«i<o*i§ii± 

yjuL s I . 

im^m 1 1 ] mR(om^j:mnmsim.i^ti^ii 



angS&kS-LSI-fcL. HS^^JS^La^-:' h-Cllff 

[mm 1 2 1 1 1 t:ieE<orn^<7-77';uL 

[11^131 fl*:«llt=E««oroi^7-7r;PL 

s I<7)mmizi3\,^x. mmmnmnm:^'^)- 
<7)^^\imM.m^imit^€i^imi&bxii<j^=e 

mizMtb IX . mim<nm.mmmi-ti> zt^ 

im^m 1 6 ] iss^s 1 1 icsmff>rvi>'^'?:/iuL 

s icoglSijrscisv^T. mffi;xty»±^«BilE^&^ 

St i "Jgiat^ff 3 i k &!|^k-t6rn^^7-7r;l'L 

[if*« 1 7 ] ass 1 1 t:iam«rDi/7-77';UL 

^jL::.y h J T h y :i.mmx'&m^t-ri Ztt:^ 
S^ktsro^^^-ryyULS i<o«S:m 

[!f«« 1 8 1 m^jf 1 1 fcEm^oro^^-^r^uL 

imm 1 9 ] w*^ 1 8 tciBa<7)rD2/7-77';wL 

im^2 0 J m:m 1 9 fc^orn^^^-^^/uL 
±izmL. ±ttzi,±Tmmx'mttm^<^n^ 
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[0001] 
[0002] 

CSE*C0ftt&] ta!*i<^LSIkLT«FPGA (F 
ield Pr o gr ammab 1 eGa t e Arr 

ybttTi^K (AND) . *r (OR) ^('^^fiCSr 

[ 0 0 0 3 1 ifirfe , EmM^a^m mk LTttC 
PU(Central Processing Uni 
t) . DSP (D i gi ta I Signal Pro 

c e s s o r ) Kiim^nm-yxmssmm^ 
^iy^^mt^izm^smtt: L s I m^tLX\,^& . 

[0004] 

ima^imLi o t-rmai iMi^mm'pTFP 
cpu^DSPtistffiawi^fgf&sfcwo, m. 

*>t), Tn^y-7rjUXii^j:\.'>t^'^oX^.^^-tl. 
[ 0 0 0 5 ] -eclT-. :^m(OBm±. ±M(^^I^:^ 

»x. msm^iruryj^i-intzismrxiiry 
h. 

[0006] 

mm^h^nmi. mn^m-ttf—s'^x-hL. 

[0007] m^2ffmm. mim i cieaorn 

x-i <y f-x'$)hz t ^mit-fh . 

[0008] mimsc^ma. i fciBSorn 

[0009] m(m(^m±. i icsmnru 



[0010] M*3i5 OffeBBtt. 1 fcffiiffi<orp 

[0011] m^met^m^i. ns^stsKoro 

[0012] asa? nmii. mm i tiB«<oro 
^^^-TT'/PLs I iztiux. miim^msmm.(o 
msj^'/ hi-^hv^xmrnx-^mmt-thnti 

[0013] mm8(mmii. mm i tiemoro 
[0014] mm9(omii. w^sj^teaora 

[0015] 1 offimii. mm9 tceecor 
-m^cr>mm±.^ziiLm.L. ±tfziiT<^mMxw^ 

k-fS. 

[0016] a^i inmii. m.<om^hm»si 
mmmn:^->y v t^isbmf)timmm':>xi(smz 

^ifi%-}xm:thzbi:mt-ri>. 

[0017] mmi 2ffimii. mmi i t:E«5<o 

k tc i Oi^«>^ift"t«sat<r)»^iR^-r.l. k ^!^k 
[0018] n^i scoma, friBSiriR^-rs^ 

[ooi9]is^:ii4<o^tt. ii^«i itieaaco 



[0021] 11*51 6ff)^mi. 1 fc^w 

[00 2 2]if^l7<05HB<±. il*lSllfcEa«5 

[00231 if^i 8ff)^mi. m^i 1 tia^w 
fth. 

[00 24]itS3S19<O^Bg{±, ff^^lStEKfO 

[0025] m.'^2 ommt, mim\ 9\c^n 

[0026] 

ifeO}g?S£-»Sfflfe:iiBB-rs. Sl{4*^Jt(7)J^S(r)LS 

IF (cos (X+Y) >s i n 
Z' 

$•^1". ClcOi^ticos (X+Y) <Offl*<s i n (X* 
Z' ) <OfflJ:')t>:fc#i'>k#t{±Z' -Y^ott^^iBS^^ 
SkL, (X+Y) /Yi^ffiSrSISt 

SSSk-r&::kS:Eift-r6. 

[0031] :iff)Xo^jm-^^m^<^^^mm^-^ 

*)*T^L/tlRISr02»C^. 8£*rtt. ia2t:^Kr0 
iSS: L S I ^-fh t . mmzi^t^ Z Um^T 
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litt^^mmmmm: Eii«3fcv^Ti~i 5 

(PFU) X'S>h. *MSCJ--'yb (* 

iiiB<o«a[ir.yh) im-<Di,ff)t:mx^t. mi 

[00271 Jiiffffl<OB®tr-:r;Wiytk itf 5 + l<o 

T-://l'S'^^ST-:^k, mmiMinr-i^ (±S. 
jDg<0%^, S€5. 1 ) i:)(^V(OT\^UxmizXtS 

<?:^*65^*ywT-i'ast:a}*S*r.S. ±S*PFU 

tSO. ^m(0aj^J*>TTffiTJ5S. ttz. AND. O 
RI|f>i&aSiltT— T^'/l^IF THENJBsCWifeSSi 

TfcJrork^sfeX'**. 

[00 281 «-PFU»4^'o;?.A'-x^y^ (H+OEP 

T0*) izx*)mmizismmitih. ^rfe^t^L 

fcin5r»4«a^«t. fcki.Jf. miJUi ( 1 s tCo 
1 umn) tffi^|,PFU2{4A:^3T-^'xkyC^ 
SSii. i*r.'50T-:J'&Ai)-ri)ikS:5KLT(,^|,, 
m22Wi (2ndCo 1 umn) ff)PF [J 6 iiSHmS 
<^PFU2k«^L, PFU2ff)fSm&i}iXt-t&Z 
kSr^UTV^I.. 

[00291 Itzt/i-yX. JL— r{±frPFUfcSSff$-t 
ai&fflV^TJI^L. ^n;^K-;^-{.yf-$:»#tl.c:k 

mmx'm:&^fdimAti: 

[0030] 
[iill 

(X*Z' ) ) then 
-Y else (X+Y)/Y 

[00321 zn^ 0 izrxiir7J>.$tifzmn^^^ 

■rS^U<5?Okt50k^:5. s i nftSCSarivb 
^'-fA, cossmiC5a.--y\-i'^J>; mM-izla.- 
•yb^'^fA. if thenftSt2J.::::-y h^'-YA. 
«^k:2i--yh^>f A. m^iZ3:^~'7hi'^AWt 
Sk-rSk, «-PFUTif;bix.&illEWi'^ Sy^^fc. 
^<;5iSIIEfcS-ri.i«H«4S3t:*-rj:-3tc^rS. il3 
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10 0 3 3] iXi^rwy-^fjuL s I (omm:^& 

[0034] ll9«CteV^TPFUrD-y^l OOtil 5 
7 2 0 0 fc J:t^i/'XT-A3 y h U—y 3 0 0 *f P F UT" 
73 0 0(±i'|^!&><^>f-5'r-feV^' hfi^ (C S«^i:B& 

x^^SrA:>JU CSfi#CJ:'3SiS?S*utPFU7'o 
v^- 1 0 0fc«LTRD€#*!tWWRffi^^mr 
S. RDft-f-JiPFUyn-y^rtcOPFU-Y 

y>*i;j?>P F U^C0^<0l^i^Xj'(07 Hu;?.?: 
^^Sm^T-* 0 , ROm^Cim.nKi System 
add r it-tC i 0 T K UXif^lB^^tlfz^ >Xhy 
^'i'ay^ty (#PFUrttCgi:) (oatS^^ (g 
S) ^±IBI^J'';^:^*'4>. T-^Jti^^i^^aSS^l. Sys 
tern Datammi>zSi:}J^tll.m^&^ixlT 
-i'ltm^ii. ffi<D^»yr (PFUT'Qv^') tC?l#S 

10035] jStWDfi^cO^^tCfiSy s tern 
Add rffi^(C± 0 7 YUXipm^Ziltz^ VXYv^ 

ixh. 'f>'Xh7^'>'3y;!<^'J 1 i6U#PFUfc:o 

<^£»53aco&^fc-5.. «^^^«±*3lfS«W^STIiJn 
•6. 

[0036] ©l(i^^{i#«eDUy;^:?tc*tt*ia»T 
Tib .5. 

[0037] INO-INTttPFUro-y^'l OOt' 
*imt'<.% SW^X-hr-9X'hi>. 

[0038] PFUayhn-^lOOtiSytem 
d a t afi^J: OflSiSitSffifB&Wff LTai^<Olt 
■^Srf^BgL. PFUT'a y^' 1 0 0l^OPFUt:J*L-C 

[0039] f uncfs^^i«■PFu*<8iS5l^T5rffi^r 

•C, #PFUt*fU-Cf unc«^'jM4>itl). 

{f, 016 (e) ft:3rrJ:d^r30<r)PFU*^Sii 

■CV^I.:imt:\ tlli^PFUtJttSf uncfi#c7)rt 



?is^-rss8a^S3g-r5. g3E^m**Hi 6(f) 

[00401 PFU go^^Ji^PFUtCJtLTlM^ 

^^^■fhm^x:hh. 

[004 1] PFU se lffi#{±i)f^S-f1fnr-ri.«^ 
•C«-P F U fcSt LTtt^Sfl. <omW-fe -y h 3tLT 
V%^rV>PFUliirf'rrsc:i:3!»<T'^^rV^. 
[0042] mux<i-f-{±PFU7'D«y:71 OOl'^cOg 
S:«PFU<iOgf^^ifcti^«.m^-CfcS. i<0«^ 
"3lSSc7)P F Uc7)m-^Wg?^/5«^*^$iJ^SS*i. 
!tfc;t.lf. HI 50 (a) , (b), (c). 

[0043] PFU donem-f*4«-PFUA»tjlJ^, 

[0044] CLK enab 1 e^^iCLK 

0. C«ffi-tt|SiaJLTPFU*5|ilf^4. 

[0045] PFUyD'y^'10 0|*J(?3PFUt:Bi1-S 
±Sm^S10tC5^-r. SI10{=*}V^T. PFUO. 
PFUl<0-e^L-fil<0illS^^PFU8{CA*L, P 
FU2. PFU3<0-f-*im<0SSDg|IS:PFU9tA 
*■rl>tV^3J:3^^LT. gll 0£7)}^ST'{i4S«?)^J§ 

(-yy-) t'PFUAf^^iiTv^S. $f>fc:0i6fe: 
*5V>T^<0#®JiOBSg^£WPFU (PFUO, 
PFU8, PFU12. PFU14) O^I^^^KO 

ta-tcti^x'^h. ;i<omsiifim^'ii'tPh'7iv 

■f-ru^^ (MPXfcieg. ■fel'^'^'fctiimilS) 1 
0 1 Ci OHlfacOtO^rffiOai-r. ^«?)^<0Jg®T1i 

[0046] t'cOPFUOjS^Sf-MPXlOlA^lX 

tf. HI 5<0 (a) <OJ:3=ar7y-ia3§T}SI»$-ffV^jfe 
v%it^t;:li. MPXlOltfc^^TPFUl4<^^BS:e 
*SS!S?UTaj^JttUfJ:v\ El50(b)<^id5: 

♦yy-i^TSff^m^jtv^^^fctiPFu 1 2mn 

ms(kim.-t?>. mi 5 (c) ff)Xo^j:'yv-mm<o^ 

^CttP F U 8C0^»^SSrSS? Ls 0 1 5 ( d ) eoy 
y-«Bg<?)«^fc«iP FUG^S^iR^SiR-rs. 
[0047] c:coJ:3=5r«^fi}«i:-rsc:tT\ X>f V 

mL(^p F ux'm^ff)m^mttm^ici,^p put 

^ COP F U icf J 0 -&55^t OMJEHffi&Jiatr* i 

[0048] ±m0PFUffMi^ff>-m^mi It* 

[0049] PFU{i;±t:T-^A*ffl<OF I FO/N'v 
7T110, Vj^^r^SPlll.SIUJaKMPU) 11 
4. i&aaffJt.--/h (ALU) 115fcJ:rXPFU^ 
yxhyi^i^3y:>(=tV 1 1 6*»4,l»fies*iS. ±ji<?3 
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Sytem addr 9m^Xh7\^l^M^izX*) 
System dat am^«?3F«3§**i'hSP*'<?.»# iii 

KV;^^!!^?!!!^ (Next Address Cont 
ro 1 ) *»4>orHV;^fi^fc±'J. ■i>:^\-'^i'i^a 

y->«t'j 1 1 efctswsiTJt^wirAtc^^ai^ii. 

»rS»{Cj:0. MPUl 14, ALUl 1 5&i.r/l''J 
[ 0 0 5 0 ] r K px;^^' -y i'tiif y/u-^y (^iiS# 

*^*5rtg=5rOT. Sfl?$iTJtraicOiMtJ: OMPY 1 1 

4, ALUl 1 5SJtttMPYH4l3j:t^ALU 1 1 

[0051] i«0>l»(^B8^LT, HSSA^fflcOF I F 

Oil Ofeit^i'yj^r^pi 1 iffi^nn^nwJx^ 

*»«,«Sfcffiffli-ST-:?*f''N'^A-BUS. B-BU 

5, C-BUS$::/^L■CMPY1 14ej:l^ALUl 1 
5fceMISit&. ttz. MPYl 14<0SS:^m*AL 
Ul 1 5fc7Jj1--6ilfct^ieT'i&S. Jii&OUi'';^^ 
■^F I F0iph<r)f—S'X-)iffiii.t>\;zJtV99^\ 1 
2. 1 1 3*518fflS*l&. 

[00 52] CKOMTtiMPYl 14ttA*R. StJ# 
^5.. !S®^«{il'J^'X^'MtJg|%$fL. Mout^MO 
~M 2 tOSKri' i'*^ ^ M 0 ~M 2 fcM P Y 1 4 tOSiSC 

imkimthz.bm^xs>i, alui i ska* 

;^^'Ao u t-*A0~A2cO^rUi''X^A0~A2 

tcAL U 1 5 ««3ti6«S:««lWS ; fc *n«r«grfts . 

Y14. ALUl 5li*K:^9U't-yhfi#*«.VMir 

HUXSIfflllHllS*>'5><Ofi-f-(Ci9U>';^^Mrs. Ar 
sSrtft-LT'J-fe-y hSix*. 
[ 0 0 5 3 ] Vi^'X^ X . Y«J'|.»A*<Ot-^' 
V>'';^^'cO~c8{4^SrtS^S. 

S. WJX^ i m(C<4BPtti&«»«rr6. 

[00 54] ;itA>«Offifi£SB{i:CLK enablefi 

^t-'hm.^fU'z^ *-r;Mi^ ( E N<o«esrirt5 

Htm. ENG. ENX^) fc:J:')!iM^«gfc 

[0055] ±^<r>®m^K^-iim:ff>wmm:m i 
2. SI 3, m\A^m.\.xm;th. mi2\im 

1 3\imm^^^-)ith^ffM^^fA 



[0 0 56]iai2(Ci3V^T. B#S!lTlT<0'f 

^'i'3y;<tl> 1 1 bij^t^W^^^ixTzii^X-hSi^ 

fcj: Ovyx^XfflWF I FOtfll^A^Sfl-. I^SH 
T3T-ENYfi-^t:±>5Vy;^:?Y{i3c7)F I FOCffi^ 
i^A:*) Six's . ^^T 2 T<^E m p t y X<i^<^5l^. 
^T4-C<0Emp t y Y«^*$ J:l^EN I 
Cj35tT2-:7COFIF01 10*»^>l'i'';^^X. YfcA 

[0057]-*. mi3<i:5i}c^Xo^^>XVy9i^ 

3 'J 1 1 6*>f>ai^3#^s^aj$itsfc (uv 

XrJ'IRcOtSfi^'^ajlft) . CLK enablefi 

/HiVi'';^i'Aout*><5,}il^m*^-aj:ij$ixS. 
[ 0 0 5 8 ] swfflis(c3i-:>3t o ran 1 4 {CSrr J: 9 

CPFU gofi-to>5&tfcJEtTrD^^7A*'>y^ 

ffl^>''X:J'PCco<iA<)ir<js:fc-<>'^'^>'h?ti.T. -fy 
Xh7^'i'H>';<^ll 1 1 bij'tymXViruyvJ'.^^ 

im^\&^tih. w\^ gofi^fBifciEtTFi 

FO resetffi^*s^$ii, FIFO110*fJ 

[0059] m.timfifm9^ s y^{ifi!3i?o?s 

SlaI!8t|Biai-cai5(^-C. P^^rii>!B^St5rv^-C*?. 
3. 

[ 0 0 6 0 ] JjLh. SiBBLfc i 3 Ci^e^ieesrtt 
^^figfc-rsr i: 0 V m; ^';^}g®OP F UCDg^ 
[ 0 0 6 1 ] 'Srfc. El 1 0 fc^LTtgyfJiP F U 1 5 

■rsit^r<. PFU»4Bra<^;^i:-rs::i:**-C$ 

I.. ±iE<Ollll<^SOfl!!tc»:<7)0iJ5rSSiT-#i.. 

[0062] 1 ) ifmss.mm:\im^t:rut^'yM> 

ai»^tttA-f5A*T-:5'(&4i6C:t-CSi»:^ 

[0 06 3] Z<r>i.oKiLXlSm:mm.i^ihh'^\C 
jiSWT;l'rr'JXA (Genet i c Algorit 

hm) <o#iS^«ffi-ri.c:i:*«-c**. C<OT;WJX 

{ rji^k-f&^N-K'fxTj 19 95^FBIT(l 

0^^) ) :i<rmm^tm\izmLxi5<. 
[0064] ^mMJ---7 v^(r)m^^iifzm%m,(n 

fflSr, S!!fefl£(0. 102JSh*<yh?rj) fcLT^L, 
:.ixiWmmM.Lxmmmt-rh. it:. ^tit,(0 
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5 tl,^>#i5 J: 9 ^: 0 fc 1(?D 2jih' -/ h 

5. 

[0065] mS:^i^mi-mmm^mi. 

[0066] @jEJEi5DSV><i{*:|Bl±5:mH«^4'*>'^SJIi 
[ 0 0 6 7 } ^ ( T-ti'iO-SffAJS? fc:^J: 7 

immi: 

[0068] rD:?-7-7y;l/L S 1 fc:fe^^■C 

»5S*«^i^.iiS. C:<orni?'7-7y;UL S I Offl^k L 
i^ffymff)m. SffifcfcJtS-T-^'ira. ATM (35 

1 0 0 6 9 ] 2 ) as?, anat^^-^^tm^aaiEt 

i: iv^ J: O^flcWtcJi, h*.y h l Tig 

^^^ffi^^iS^L (UStOXf •yrsi->s2«;u-r 

PFU*»A,-fWJ5ijm*S:A*-r« (x-r"/rS3) . 
ttz. geJ:'3Tffiffl!lOPFU<07t«)t:gBO77?^'tf 

S^**<»/b<tS fcTg£il<^)P F Xi^'S^m %m 

ffiyyVmUZ^-yVth (;^T7rS4-S5 ) . 
c:<7)J:3^:«S^#PFUA«?f3itfc:i:i)^fPI«TT 

[0070] 

[0071] ii^«4<05|B8T'{±, iSSlElSS<^*tCl^ 



iHisss:#«>i. ; k x-m.mwm^im\^tznim^M^^ 

[00 72] 11^5. 1 5<0»^«. ^-SfflCo^-/ 
[0 07 3] 18^6. 16cr,^m'lt. ?(^Vifim 

[0074] nm7 . 1 immcii. ssati-y v 

[007 5]fiiS:®8~10. 1 8~20<O^J-CI±. 

c: k i 0 s •& k *«T-# I. . * 

x\ mmoym/^mox^ -v^^ntt^m^m 
tt^:< . L s I m<nmmm:^mmh ztm- 

[0076] mm 1 2eoj%HjT-(i^ m^<r)ms.<^ 

k*ST#. >"?:J'-ySM6^-7'-^'»W^S:SI?H-.5ik 
[0077] 1 SnmSX-li, ]R#L.!t»Pc?3<fC 
[0078] 11^ 1 4<7>WMX'ii, SSLm-y Ma<0 

immmtrnm 

mi] ^mmoym.nmtmi't^cmmxh 
^mx'hh. 

{mA\mm7A'^'}Xj^mmhtiih<rm!mx' 
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